Into the eternal darkness, into fire, into ice.
-Dante, The Inferno
We must behave as though the world was createdfor man. Thomas Mann We live in an age of unprecedented uncertainty. Life on Earth is perilously poised at the precipice of history. No public health threat ever faced by humankind equals the threat of nuclear war. Never before has man possessed the destructive resources to make his planet uninhabitable. This fact, although widely acknowledged, is not fully comprehended. Our comprehension is defined by the boundaries of our experience and the world has never experienced multimegaton detonations.
Should physicians become mired in what appear to be global, political issues? Does our commitment as physicians involve addressing these issues? Is such involvement consonant with medical values? Does it confuse our medical responsibilities with our responsibilities as citizens? What, if any, are our special areas of expertise or insight that permit us, as physicians, to take a stance on the nuclear arms race without undermining our credibility? Finally, does physician involvement make a difference?
A remarkable aspect of the growing public concern about nuclear war is the prominent role of the medical profession.' A group calling itself Physicians for Social Responsibility (PSR), nearly a quarter of a century ago, wrote a landmark study on the medical consequences of nuclear war. 2 6 In recent years, with escalation of the arms race and intensification of the cold war, increasing numbers of leading medical figures as well as traditional professional organizations have voiced concern and are speaking out. Prestigious medical organizations including the American Medical Association, the British Medical Association, the World Health Organization, the Institute of Medicine, the American College of Physicians, the American Public Health Association, the American Academy of Pediatrics, the American Academy of Family Practice, the American College of Emergency Physicians, and many others are addressing the nuclear dilemma.7 -4 To date, however, the great majority of physicians remain uninvolved and deem the nuclear threat remote from their medical concerns. In large measure, this lack of involvement is due to inadequate appreciation of the magnitude of the danger and of the intimate link between the nuclear threat and medicine. It is therefore appropriate to examine the issues concretely and systematically.
What is at stake?
The medical and ecologic consequences. It is now 40 years since physicians first confronted the medical consequences of nuclear war. In Hiroshima a primitive uranium bomb with the explosive power of 13 kilotons (13,000 tons of TNT) killed more than 100,000 people and injured nearly 100,000 others out of a total population of 245,000. Ninety percent of the buildings within the city limits were demolished in a few seconds. Of the nearly 300 doctors in Hiroshima, only 28 were available to attend the thousands of victims. Of the 1780 nurses, 1654 were dead or too badly injured to work. Forty-two out of 45 hospitals were destroyed or rendered useless. 15' 16 Compared with the Hiroshima bomb, nuclear weapons have grown a thousandfold in destructiveness. Today, we speak of megatons, not kilotons. In terms of destructive magnitude, a megaton is equivalent to 1 million tons of dynamite. Were this amount of dynamite to be transported by rail, the train of boxcars would stretch over 400 miles. There are almost 18,000 thermonuclear weapons with plutonium fission triggers, each sufficient to devastate a city of more than 100,000 inhabitants. But worldwide there are fewer than 3000 cities of this size.'7 Early studies. The first physicians' study, conducted in the early 1960s, examined the medical effect of a modest multimegaton attack against Boston.2-6 From a population of 2,875,000 then residing in the metropolitan area, it was determined that 1 million would be killed immediately, 1 million would be fatally injured, and 500,000 would be injured but would survive. How many physicians would be available to attend the millions of victims? Out of greater Boston's 6500 physicians only 10 percent would themselves remain alive and uninjured. In the postattack period, one physician would be available for approximately 1700 acutely injured persons. This ratio has staggering implications. If the physician were to spend only 10 minutes on diagnosis and treatment of each injured patient, and if the work day were 20 hours, 8 to 14 days would be required before every injured person would be seen for the first time. 4 Each 10 minute consultation would have to be performed without x-rays, laboratory equipment, diagnostic aids, medical supplies, drugs, blood, plasma, beds, and other medical equipment. Unlike Hiroshima and Nagasaki, no help could be anticipated from the ";outside." No rational medical organization would remain, even to render primitive care. There could be no meaningful medical response.
Those physicians able and willing to serve would confront injuries and illnesses unique to their experience and remote from their area of expertise. Patients would be afflicted with fractures, trauma to internal organs, penetrating wounds of thorax and abdomen, multiple lacerations, hemorrhage, shock, and secondand third-degree bums. Many, if not all, would have received sublethal or lethal doses of radiation. Many would be psychologically shocked and psychiatrically deranged. Indeed, 50 percent or more of the immediate survivors would have combined injuries with synergistic effects. For example, a dose of 100 rads of external body radiation to a standard burn victim increases mortality eightfold. A dose of even 25 rads to such a burn doubles the mortality. '8 Over one-third of the survivors would perish in epidemics ir. the 12 months following a nuclear attack due to the combined impact of malnutrition, crowded shelters, poor sanitation, immunologic deficiency, contaminated water supply, proliferation of insect and rodent vectors, inadequate disposal of the dead, lack of antibiotic supplies, and poor medical care. 19 Those afflicted would be ideal candidates for AIDS, which may constitute the ultimate malady for all survivors.
Physicians would be unequipped psychologically or morally for the medical and ethical problems they would confront after a nuclear attack.4 When faced with thousands of victims, how does the physician select those to be treated first, if at all? How is one to choose between saving the lives of the few and easing the pain of many? When pain-relieving narcotics and analgesics are in scarce supply, what is the physician's responsibility to the fatally injured or those with incurable disease? Which of the dutiesprolongation of life or relief of paintakes precedence? How is the physician to respond to those who are in great pain and demand euthanasia? What then substitutes for the sacred and cherished oaths that have guided medical practice for several millennia? Modern medicine has nothing to offer, not even a token benefit, in the case of thermonuclear war.
Contemporary studies. The ethical questions posed above were pondered nearly a quarter of a century ago.2-6 They represent oversimplifications when considering the magnitude and sophistication of current nuclear arsenals. New data have provided the scientific underpinning for the apocalyptic predictions of the most demented of Cassandras. The World Health Organization, in a recent authoritative study, concluded that in an all-out nuclear war using only one-half of the world's nuclear stockpiles, over 1 billion people would be killed instantly, mainly in the United States, the Soviet Union, Europe, China, and Japan.'4 More than 1 billion immediate survivors would suffer serious injuries and radiation sickness, for which medical help would be either unavailable or unavailing. It is thus possible that almost half of all the inhabitants on Earth would be killed in the immediate aftermath of a global nuclear war. Organized society and civilized life, at least in the northern hemisphere, would be reduced to a state of prolonged barbarism and brutality. Yet these grim and foreboding conclusions do not depict the full gravity of the consequences. Indeed the real situation is likely to be much worse.
Nuclear winter. Astonishingly, 40 years into the atomic age, scientists first discovered unforeseen catastrophic global consequences of nuclear war. Nuclear explosions, particularly groundbursts, lift enormous quantities of fine soil into the atmospheremore than 100,000 tons of dust for every megaton detonated at ground level.21 With explosions of 1 megaton or greater, these particles are likely to be transported into the higher layers of the stratosphere and would spread within weeks over the greater part of the northern hemisphere, where they could remain for years. Airbursts would cause massive fire storms. The urban environment is surfeited with asphalt, plastic, and petroleum products, which, when they burn, generate extraordinary amounts of black soot and smoke. Such particulates would shield sunlight, cooling the Earth's surface. Within a week after a nuclear war, only a small percentage of the sunlight that normally reaches the Earth would penetrate the haze. Subfreezing temperatures would jeopardize the lives of survivors. Land temperatures away from coastlines would plummet to -150 C and possibly to -25°C. 22 The impact of these climatic changes would spare neither the tropics, where subfreezing temperatures would be especially devastating, nor the southern hemisphere.
The raging urban fires resulting from nuclear war would have additional consequences, not fully appreciated before. Large amounts of deadly toxins would be released into the air because cities are storehouses for enormous quantities of combustible synthetic materials. As these materials burned, they would release pyrotoxins, including carbon monoxide, cyanides, dioxins, and furans. Such a release would place additional, unpredictable stresses on the global ecosystem. An estimated 30% of the northern hemisphere's midlatitude land areas would receive a radiation dose greater than 500 rads.23 Such radiation exposure, from external gamma-emitting radioactive fission products in fallout, would be more than the median lethal dose (LD-50) for healthy adults. Over the ensuing weeks, fallout would contribute at least another 100 rads of external dose radiation, from radioiodine, radiostronthium, and radiocesium. These substances would concentrate in specific body systems, such as the thyroid, bones, the gastrointestinal tract, and in the milk of lactating mothers.
Survivors would face extremes of cold; water shortages; scarcity or total lack of food and fuel; severe radiation exposure; chemical poisoning of the air, water, and food; raging epidemics; and unprecedented psychologic stressesall to be endured in a pall of pervading frigid darkness. 22 When the dust, soot, and poisons ultimately clear, the radioactivity dissipates, and the sun mercifully reappears, an additional plague would afflict the unfortunate survivors. The nitrous oxides generated by the nuclear fireball would have depleted the ozone layer high in the atmosphere, thereby increasing short-wave ultraviolet radiation several fold for many years. Increased ultraviolet exposure is known to suppress the immune system of men and-animals24 and to induce Vol. 72, No. 6, December 1985 corneal damage and cataracts leading to blindness. 25 The studies that form the basis for the tragic scenario outlined above assumed an exchange of 5000 mega-tonsY22 But severe climatic effects would result even from a "small" war with the explosive power of 100 megatons. The implications of these findings are as profound as they are disquieting. A first strike by the United States against Soviet land-based missiles, without any retaliation by them, would make the United States uninhabitable. Extinction of our species cannot be excluded. 23 These findings have been widely confirmed and accepted by scientists in the East and the West.
We know little or nothing of the synergistic effects on our fragile ecosystem of subfreezing temperatures, darkness, high levels of radiation, diverse toxins from combustibles, excessive ultraviolet rays, and other unforeseen consequences of nuclear war. It is sheer hubris to pretend that there would be human survival after such a man-made catastrophe. Talk by politicians of winning or surviving a nuclear war represents a crass abrogation of these stark medical and ecologic facts.
The likelihood of nuclear war. The notion is widespread that nuclear war will never happen. Common sense dictates that these weapons never be used because they are capable of simultaneously inflicting genocide on the victim and suicide on the attacker. But nuclear reality compels a different assessment.8' 26 Although no national interest could justify nuclear war, sober appraisal suggests that if the present course of multiplying megatonnage continues, it will be short of miraculous if we reach the end of the century, a mere 15 years away, without a nuclear catastrophe. Seven considerations lead to this sobering conclusion.
(1) Historic precedents. In 5 thousand years of recorded human history, only 125 years have been free of war. All nations have armed themselves in order to defend themselves. The old Roman adage reigned, vis pacem para bellum. History teaches that weapons that have been continuously and massively stockpiled are invariably used.
(2) Growth in nuclear arsenals. During the initial decades of the atomic age, the military policy of the two superpowers was one of deterrence. Cities were the primary targets; the populations of the United States and Soviet Union were held hostage. Only a finite and limited arsenal was required to eliminate a dozen or more major urban centers on either side. In the early 1960s, then Secretary of Defense Robert Mc-Namara concluded that if 400 nuclear warheads were dropped on either the United States or the Soviet Union, 30% of the population and 75% of the industri-al capacity of each country would be destroyed instantly.27 A military policy based on deterrence provided crisis stability. Since then, the two superpowers have acquired at least 50,000 strategic and tactical nuclear warheads, equivalent in the aggregate to more than four tons of TNT for every man, woman, and child on Earth.
If deterrence is the objective of military policy, what is the purpose of accumulating an overkill capacity equivalent in destructiveness to more than 1 million Hiroshimas? If the aim is to deter the Soviets, a single modern Trident submarine would suffice. A Trident, with its 24 MIRVed missiles, carries 240 nuclear warheads of 100 kilotons each, totalling 24 megatons, eight times the total firepower used in World War II. This is sufficient to destroy not only the Soviet Union but every major city in the northern hemisphere. An identical threat is posed to the United States by Soviet nuclear submarines.
The spiralling accumulation of massive overkill capacity makes the world less secure and invites each side to preempt a strike by the other. If preemption or first strike becomes a nation's nuclear policy, there is no limit to the number of weapons that can be justified under one or more strategic scenarios. The sheer increase in nuclear bombs year by year invites their use. In this race, the runners are no longer in control of their legs.
(3) Military technologic developments. An even more compelling provocation for nuclear war is the growing precision of missile delivery systems. Recent advances in microminiaturization of electronic components have significantly improved the accuracy of ballistic missiles, and constitute the technologic basis for a new "counterforce" strategy.28 This strategy calls for targeting the opponent's land-based missile systems in their hardened silos. The ability to destroy a large fraction of an opponent's intercontinental ballistic missiles in a first strike represents a dramatic shift from deterrence, the prevailing strategy for the past 30 years, to a fantasy about the possibility of "winning" a nuclear war.
The adoption of this counterforce strategy diminishes the time between detection of a presumed attack and a retaliatory response. Delay in firing one's own missiles increases the risk of their loss. To avoid such destruction, each side must plan to launch nuclear weapons early, even on warning of an attack and before such an attack can be verified. It takes about 20 minutes for a missile to traverse the distance between the Soviet Union and the United States. This time has been reduced to less than 10 minutes by the American 1138 emplacement of Pershing II missiles in West Germany and the Soviets' response in placing missiles on ships off the U.S. coast. In no previous age were adversaries so totally and continuously mobilized for instant war. It is unlikely that hair-trigger readiness can endure as a permanent condition.
(4) Technologic malfunctions. The stability of the nuclear establishment is linked to the reliability of early warning systems. These systems involve sophisticated computers that must cope with many potentially confusing signals. With the increase in nuclear weapons and the multiplication of information networks, there has been an exponential growth in false alarms. In one 18 month period, there were 3703 false alerts.29 Most of these were routinely assessed and dismissed, but 147 false alarms were deemed serious enough to require further evaluation to determine whether or not they represented actual nuclear attacks.30 In a period of 8 months there were six major computer failures that placed the United States on nuclear alert.
Detection of increased nuclear readiness on one side leads inevitably to increased readiness on the other side. These preparations could in turn provide "verification" of nuclear-launch preparation by the opponent, thereby activating the feedback loop of responses and leading inexorably to a nuclear exchange.
In this age of ubiquitous high technology, seldom does a day pass when physicians in hospitals do not encounter some malfunctioning hardware. Whereas the failure of a pacemaker, defibrillator, or oxygenator might jeopardize a single life, a malfunctioning military computer threatens the life of a nation if not of life itself.
(5) Human fallibility. Military systems involve the complex interactions of man and machine. As these systems become ever more complex, geographically dispersed and technologically sophisticated, there is an increase in system failure rates. Alcoholism, drug addiction, mental illness, and other related problems are pervasive in our society. Military personnel have no special immunity from such afflictions. About 5% to 6% of U.S. military personnel, or around 115,000 people, have critical access to nuclear weapons or their control systems. In a single year, the Department of Defense separates nearly 5000 people from this cadre for behavior that is deemed to render them unreliable." Of these, nearly a third are removed because of the use of hard drugs, including LSD. A major problem in Soviet society is the prevalence of chronic alcoholism. This problem, no doubt, pervades the Soviet military as well.
An additional and no less potent threat is a possible lapse in rational behavior by the decision makers who hold the nuclear systems in check. In times of political crisis, as history shows, miscalculation, misunderstanding, impetuosity, and operational rigidities shape events. Just as World War I spiralled out of a local conflict, when mounting tensions and misperceptions overwhelmed European leaders, so too, a small crisis anywhere in this tension-ridden world could escalate into a nuclear conflagration.32 "The balance of terror is now threatened by the balance of error."33 (6) Proliferation of nuclear weapons. At present, three nations (France, England, and China), in addition to the United States and the Soviet Union, are known to possess nuclear weapons. India has exploded a nuclear device, and Israel and South Africa are suspected to have a dozen or more nuclear bombs. A number of small nations already have the necessary technology and could develop nuclear weapons without much difficulty. It is estimated that 10 to 20 additional nations will obtain nuclear weapons during the 1990s. 34 As more countries and more people gain access to nuclear materials and nuclear weapons, the likelihood of accident, nuclear terrorism, or deliberately initiated nuclear war increases. The possession by many different nations of the capacity to launch a nuclear strike multiplies the possibility of its occurrence. It is not difficult to imagine fanatical leaders engaging in nuclear blackmail when faced with serious threats to their power. In an age of shifting and intricate alliances, a nuclear exchange, once begun, will be difficult to contain.
In 1970 a substantial step forward was taken to stop the spread of nuclear weapons when the Non-Proliferation Treaty was signed. In exchange for the renunciation of nuclear weapons by the nonnuclear states, the superpowers assumed obligations to pursue negotiations in good faith to achieve an early end to the nuclear arms race. 35 The United States and the Soviet Union can exert little moral leadership in preventing proliferation since they have failed so conspicuously to exercise restraint in weapons production.
(7) Incentives for preemption. A prevalent misconception is that newer technologies and greater weapon sophistication provide increasing precision, control, and security. Valid command, control, and communication systems* on which putative deterrence is based must, however, be able to survive a first strike, even a modest one. A single nuclear blast high above the Vol. 72, No. 6, December 1985 United States or the Soviet Union could shut down the nation's power grid and knock out the entire communication system of either country.36 37 When a nuclear explosion occurs at high altitude, it generates an electromagnetic pulse (EMP) of enormous electrical currents; its effect would extend over thousands of miles. A 10 megaton burst at an altitude of 400 km would destroy electrical equipment from coast to coast.
Furthermore, there are a limited number of critical targets that, if hit, would decapitate the military command structures. 38 Neither side will permit itself to be made militarily deaf, blind, and dumb, with individual commanders left isolated, uninformed, and able only to engage in a genocidal gbtterdammerung. The incentive, therefore, is to strike first. Thus, it becomes imperative to launch one's own missile before detonation of the first attacking weapon, while the military communication network is still intact.
Forces have been set in motion that threaten human survival. These forces are increasingly out of human control. Ultimately the bomb, the robot, and the computer will preempt man's decision-making role and take command.
The price we are already paying
Even if war is prevented, the arms race is exacting enormous economic, psychological, and moral costs. The current global economic crisis is largely the result of the mortgaging of scarce world resources to the military. In dollar equivalent terms, military expenditures exceed the annual income of half the world's population its poorest two and half billion people. 39' 40 The resources allocated to the military far exceed total world health care expenditures. In 1985 world military spending exceeded $800 billion or $100 million each and every hour. This is occurring at a time when life expectancy at birth in Africa is 30 years less than in Europe, when more than 40,000 children die daily from malnutrition and infection, when 5 million under the age of 5 die annually from disease that could be prevented by inexpensive immunization,41 and when over 300 million children are chronically hungry.
We are bereft of resources to combat hunger. Yet the solution of world health problems requires but picayune investments, compared to the enormity of military expenditures. The total cost for eradicating smallpox from the Earth, a major public health achievement, is spent during a mere 150 minutes of the arms race. Access to sanitary water (the lack of which accounts for 80 percent of all sickness) could be pro-1139 *The network of communications by which a country discovers it is under attack, evaluates the nature of the attack, and grades its response. LOWN vided to the entire world for the cost of only 5 months of military spending. 42 The arms race also diverts the intellectually gifted from health and other human services to military activities. Research funds are increasingly diverted from vital societal needs. In 1980, $30.7 billion was spent by the United States on research and development; of this, $15.1 billion (49 percent) was allocated to the military and $3.7 billion (12 percent) to health. The disparities are even more striking today. Similarly distorted priorities are a global phenomenon. Of the world's research physicists and engineering scientists, more than half are employed by the military. 43 The United States is not spared the adverse consequences of the arms race. A physicians task force on hunger reported that 20 million Americans suffer a "growing epidemic" of hunger.4 They found that one in 12 Americans is hungry at least part of every month and countless numbers border on starvation. In some areas, malnutrition is comparable to that found in Third World nations. Rampant protein, calorie, and vitamin deficiencies stunt growth, permanently impair intellectual development, and cause lethargy and disease. No section of the United States is free of "the human face of hunger."45 Physicians and health workers increasingly confront wrenching ethical choices in allocating scarce economic resources.
The reason for this state of affairs is not obscure. When a team of physicians toured the United States in 1979 searching for hunger, they found almost none.4 From 1982 to 1985, however, the U.S. government cut $12 billion from federal food stamps for the poor and from child-nutrition programs, while food outreach programs have been eliminated and eligibility for food relief restricted. The situation has worsened. The medical experts of this task force concluded that hunger in America could be eliminated in 6 months if the government allocated $7 billion or the cost of two nuclear-powered aircraft carriers to combat hunger. We are already living in the rubble of World War III.
Moral implications
The arms race has been galloping without moral brakes, like cancer cells that multiply because they have been genetically programmed to do so. Pointing nuclear-tipped missiles at entire nations is a virtually unprecedented act of moral depravity. 46 The world recoiled with horror when the Nazis murdered innocent hostages held accountable for the behavior of their compatriots. There is little outrage now when billions of people are being held hostage, threatened with extinction, accountable for actions of governments they have little control over. More than 30 years ago the British philosopher and mathematician Bertrand Russell called attention to the prevalent distortion of values: "Our world has sprouted a weird concept of security and a warped sense of morality. Weapons are sheltered like treasures while children are exposed to incineration."
This moral abnegation results in part from our failure to dispel a myth in confronting the unthinkable. Nuclear war is seen as war with but magnified consequences. We need to break this intellectual stranglehold this habitual mode of thinking. Nuclear "war" is a term of deception. Nuclear conflict is not war as we have known war. Everyone resides in the combat zone and every human being on Earth is targeted. No political differences can be adjudicated with nuclear bombs. No victory can be snatched in the global holocaust. Nuclear missiles are not weapons; they are instruments of genocide. Nuclear war between the superpowers will be the most brutal verdict ever rendered against humankind. It will be an incomprehensible act of suicide. It will be Jonestown in Guyana on a grand scale.
The role for physicians Although many in our profession would agree that the medical, economic, and ecologic consequences of the arms race and nuclear war are as I have described them, they would demur from acting on this issue in their capacity as physicians. Almost all would agree with the commitment of various medical societies to educate both the public and political leaders on the medical consequences of a nuclear war or with the stance that "prevention is the only reasonable medical response."'12 But must a physician's activities be limited to descriptions of the medical and environmental consequences of nuclear war? Or should physicians advocate and lobby for policies that will reduce the likelihood of nuclear war?
Historically, the medical profession has not shied away from involvement in diverse social and political issues when these have impacted on the health of their communities. Health hazards have not been excluded from the province of medical concerns because their remedy required political activity. 47 The imperatives of preventive medicine have compelled physicians to engage in a variety of social and political struggles. Physicians have worked to improve nutrition of impoverished families and have supported legislation to remove asbestos from insulation and lead paint from school rooms. Pediatricians have pressed successfully for legislation to require safety caps on household chemical and medication containers to reduce the chances of childhood poisoning. Certainly nuclear war is an issue of no lesser magnitude than lead paint, safety caps, seat belts, smoking, highway safety, gun control, and the like.
Physicians must respond to the moral imperatives of their commitment to life and health rather than worry about crossing the ill-defined boundary of the political realm. Although the nuclear issue is a highly charged political issue, it is also a public health issue of the greatest importance. The highest duty of physicians in the nuclear age is marshalling professional resources to work for preventing the final epidemic. The struggle for human survival requires no apologies. It is consonant with the most hallowed traditions of medicine. Over a century ago, Rudolf Virchow, a principal architect of scientific medicine, maintained that "Medicine was a social science, and politics nothing but medicine on a grand scale."48 He taught that to improve the health of the public, the physician must not shy away from social action. The principles that Virchow espoused have even greater relevance today when the question concerns not only the health but the very survival of life on Earth.
Achievements of the physicians antinuclear movement Physicians are pragmatists. Overwhelmed with burdensome responsibilities for which there is rarely enough time, they are not prone to dissipate their energies tilting at windmills. Physicians need to be persuaded that their labors will be productive.
The experience of the physicians antinuclear movement is instructive. Its accomplishments, both in the United States and worldwide, have been significant.49 Millions of people have been persuaded to confront the reality of the nuclear threat for the first time. Physicians' activities have exposed to public view the litany of horrors resulting from blast, fire, and radiation. A large segment of the public has been convinced that there can be no useful medical response to nuclear war, that most of the fatally injured will never see a health worker even for the relief of pain before they die.
The physicians movement has also exerted an effect on the political process. Because our message has been heard, one no longer hears about the possibility of keeping nuclear war limited, nor talk about nuclear demonstration shots to prove national resolve. Nor is there discourse about winning or prevailing in a nuclear conflict. The subject of civil defense has become a butt for social satire. In many countries concern about the nuclear arms race has gained respectability as a legitimate issue among political parties.50
Vol. 72, No. 6, December 1985 In less than 5 years the International Physicians for the Prevention of Nuclear War (IPPNW) has grown to over 135,000 members in 41 countries. Of interest to the readers of this Journal is that this antinuclear movement was founded by American and Soviet cardiologists. Indeed, the most signal accomplishment of the IPPNW has been the broad-based, free-flowing dialogue between physicians of the two contending power blocs.5' Its success stems largely from an insistent avoidance of linkage with problems that have embittered relations between the superpowers. The IPPNW has resisted being sidetracked to other issues, even those that are morally compelling. Combatting the nuclear threat has been IPPNW's total and exclusive preoccupation.
The IPPNW has not limited itself to dire prognostication. A year ago, at its fourth annual congress in Helsinki, IPPNW offered a medical prescription for peace. That prescription called for a comprehensive moratorium on all nuclear explosions.52 Such a moratorium is an achievable first step in slowing and then reversing the arms race. Underground testing is readily verifiable; it does not require trust between the superpowers. A ban on testing would cap the most dangerous aspect of the nuclear arms race, the ongoing qualitative improvement and introduction of ever more sophisticated first strike weapons. A complete testing moratorium is a prescription simple in concept, devoid of complexity, free of risk to either party, verifiable without need for intrusive on-site inspection, and will, if enacted, begin unwinding the potential doomsday process.
The IPPNW has also addressed the causes that propel the arms race. In large measure the cause is the distrust pervading Soviet-American relations. The complex differences between our social systems have been reduced to martial combat between the forces of good and evil. We physicians are well equipped by training and background to counteract such simplistic, dehumanized, and dangerous stereotyping of fellow human beings. IPPNW has sponsored extensive physician exchanges in which Soviet and American physicians have traversed each other' s country engaging in a free-flowing dialogue on nuclear issues. As physicians, we can set an example and demonstrate that people can work together in spite of their political and cultural differences.
IPPNW has also stimulated cooperation by others in the health field. At the fifth IPPNW Congress in Budapest, leading virologists and public health workers were brought together to promote immunization of children in the Third World. At a time when disease and hunger are rampant in the world, physicians have many opportunities to contrast the dismal investment made in health care with the profligate spending for war preparations.
These are but some of the accomplishments of the physicians antinuclear movement. Although the nuclear genie may never again be forced back into the bottle, greater involvement by the medical profession will hasten the day when it does not threaten our extinction.
Final thoughts
The world today is in danger. But still greater is the opportunity. Although science and technology have catapulted us to the brink of extinction, the same ingenuity has brought humankind to the frontier of an age of abundance. Never before was it possible to feed all the hungry, to shelter all the homeless, to teach all the illiterates, to assuage much of the affliction. Science and medicine can liberate us from drudgery and pain. Only those who see the invisible can do the impossible. But in order to do the impossible, in the words of Jonathan Schell we ask "not for our personal survival: we ask only that we be survived. We ask for assurance that when we die as individuals, as we know we must, mankind will live on."53
